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Abstract
Digital technologies are evolving at a very high pace in science and 
technology. They are also increasing their influence in the fields of 
dental and general medicine. The processes are inevitable and irre-
versible. The advantage of these technologies is that they can create 
medical devices with a complex geometric shape, in a shorter time 
and with greater accuracy. The materials from which the sites are 
built go through constant development and improvement. In dental 
medicine, printing is expressed in the manufacture of prosthetic 
dental structures of removable and non-removable type, training 
models, production of artificial prostheses for the needs of oral and 
maxillofacial surgery. In the field of otorhinolaryngology, 3D printing 
is used for the production of ectoprostheses in the removal of various 
inflammatory and tumor processes of the nose and ears, or as a result 
of occupational or traffic accidents. Printing also finds a place in 
ophthalmology for making eye prostheses. Regardless of the field 
of application, these technologies pose a challenge in their use in 
everyday clinical practice and are subject to constant monitoring by 
physicians and patients.
Objective: To study the application of 3D printing in the head and in 
particular in otorhinolaryngology.
Keywords: 3D printing, ectoprostheses, application, advantages, 
disadvantages.
Introduction
 It is crucial that 3 D printing is evolving in to the 
medical field as well apart of the industrial area with 
a variety of applications including and not limited 
to tissue designs, tissue engineering, organ printing, 
diagnostic platforms, dentistry, biomedical devices, 
anatomical models, drug designing, and delivery 
systems. (3,4)
This technology is used also to replace and repair 
defective organs and in creating new organs that 
will have the same functioning as the original ones. 
(6) 
It is a methodology where materials such as pow-
der, metal, alloy, thermoplastics, polymeric, ceram-
ic, wood, paper multimaterial, and biological mate-
rials (living cells) are positioned successively into 
layers on top of each other (bottom-up approach) 
thus enabling the fabrication of desired 3D object 
in a controlled manner. (7) 
In contrast, 3D printing is a technique where ob-
jects are constructed additively by placing specific 
material in to layers one cross-sectional layer at a 
time. (8)
History 
Charles Hull was working on the develop ment of 
plastic devices utilizing photopolymers In early 
1980s but the existant limitations in technology at 
the time (lengthy procedures, less accuracy) moti-
vated him to improve the technol ogy of prototype 
development. Soon after in 1984 he invented ap-
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Fig. 1. 3D printer
Powder-based 3D printing technologies include 
a thermal source to selectively fuse or melt the 
powdered materials (wax, metal, nylon, polymer, 
plastic, ceramic, composite) held in a tray into 
thin layers sequentially to provide the final 3D 
structure. These comprise techniques such as elec-
tron beam melting (EBM), selectivelaser melting 
(SLM), selective laser sintering (SLS), polymer 
laser sintering (PSL), and direct metal laser sin-
tering (DMLS) depending on the type of energy 
source and the powder materials. (19,20) EBM 
utilizes the energized electron beam directed by 
electromagnetic coils while others use high pow-
er laser beams directed by mirrors as the energy 
source. In these, SLS was the first introduced pow-
der-based technology by Carl Deckard and Joseph 
Beaman in 1989 at the University of Texas. In the 
SLS process, a high power laser beam (Nd:YAG 
or CO2) is focused onto a powdered bed having 
uniformly distributed material with the help of a 
roller to scan the surface and to heat the material 
at a temperature beyond its glass transition tem-
perature and less than the melting point. Powdered 
materials are then fused together in a specific 2D 
pattern onto which subsequent layers of materials 
can be laid down, distributed, and sintered sequen-
tially to build the final 3D object. (1,17,20,21)
Material jetting also known as multijet modeling 
(MJM) is a photopolymer-based inkjet printing 
technique where the complete 3D object is built in 
a layer-by-layer manner by dispensing droplets of 
liquid photopolymer material via an array of inkjet 
printheads having multiple nozzles (9)
In material extrusion-based 3D techniques, mate-
rial collected in a reservoir is dispensed through a 
paratus for a new layer-by-layer printing technol-
ogy named “stereolithography” and in 1986 Hull 
founded the company “3D systems” and provided 
the term .STL that was compatible with the existing 
CAD software to design the 3D object. 1987 was 
the year when, SLA-1 3D printer was introduced 
and in 1988 the company came up with the first 
commercially available 3D printer (SLA-250). (2)
Deckard, graduate student at the University of 
Texas in 1989 introduced another important tech-
nology- selective laser sintering (SLS). (11) Not 
long after in 1992 Scott Crump patented another 
modified 3D printing tech nology, that is, fused dep-
osition modeling (FDM). (12)
In 1993 E. Sachs and M. Cima at Massachusetts In-
stitute of Technology (MIT) developed inkjet print-
ing based “3D printer” for printing complex shapes 
of polymer, metal, ceramic, plastic, etc. (2,13)
The use of 3D printing in dental medicine started in 
the late 1990s by allowing the printing of various 
dental implants. (2)
Technology
There are varieties of 3D printing technologies 
ranging from well-established methods, which 
have been employed in industrial settings for years, 
to more recent techniques under development in re-
search laboratories that are used for more specific 
applications. (14)
Each technology has its own pros and cons accord-
ing to the desired application. The choice of 3D 
printing technology for a particular application is 
highly important and generally governed by the 
material parameters (type, compatibility, and avail-
ability), desired feature size, resolution, throughput, 
speed, and the manner how the layer to be bonded 
together in final object. (9,10,15)
Photopolymerization, that is, light-induced polym-
erization, is a form of 3D printing where materi-
als (photopolymers, radiation-curable resins, and 
liquid) collected in a vat are successively cured 
into layers one layer at a time by irradiating with a 
light source thereby providing a 2D patterned layer. 
This involves techniques such as stereolithography 
(SLA), digital light processing (DLP), and contin-
uous direct light processing (CDLP). Among these, 
SLA was the first 3D printing technology invented 
in 1986 by Chuck Hull. In1994 SLA was first uti-
lized in medicine as a surgical tool for alloplastic 
implant surgery. (1,4,18) Fig.1.
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Fig.2. Products made by stereolithography.
SLM is used to construct removable and non-
removable prosthetic constructions from metal 
alloys as well as prostheses replacing bone 
structures, after resection of the jaws from injuries 
and inflammatory oncological conditions. (Fig 3)
Fig.3. Maxillofacial prosthesis (Luthra V.2016)
In the field of otorhinolaryngology, printing can be 
used to make ectoprostheses for the nose and ear. 
The main processes are through stereolithography, 
as structures of the nose and auricle can be made, 
and as an infrastructure for bioprinting with 
epithelial cells.
Another major role of printing in medicine and 
dentistry may be related to models and specimens 
of organs and prostheses in the teaching of the 
respective disciplines. In this way, the trainees 
get a real idea of the shape, size and structure of a 
certain organ and can be trained in different types 
of manipulations.
Advantages and disadvantages
Medical devices can be created with a complex 
geometric shape, in a shorter time and with greater 
accuracy. Reduce patient discomfort when working 
in a real clinical conditions, reduced production time. 
The materials from which the prostheses are made 
go through constant development and improvement.
The disadvantages are the high cost of products 
and devices for use all over in medicine. Need for 
qualified staff training. The technological regimes 
recommended by the manufacturing companies 
do not always guarantee the required dimensional 
accuracy, the absence of defects and deformations.
Conclusion
Regardless of the field of application, these tech-
no logies pose a challenge in their use in everyday 
clinical practice and are subject to constant moni-
toring by physicians and patients. They are part of 
the present and will develop rapidly in the future. 
This is the main reason, which is very important for 
heated nozzle or by utilizing a mechanical or pneu-
matic system. In recent years, extrusion-based 
technologies have drawn considerable interest, 
as these are affordable, mechanically simple, and 
cost-effective printing techniques. (22) Extru-
sion-based techniques can broadly be classified 
into two categories: (1) techniques based on ma-
terial melting and (2) techniques without material 
melting. (1,23)
3D printing technologies have recently been uti-
lized as a printing tool in the surgical field to create 
multicolored and multimaterial anatomical models 
for surgical planning and practicing. The 3D print-
ed anatomical models are being utilized as an al-
ternative to human cadavers for anatomy teaching. 
(5,24) These models provide the detailed informa-
tion about the individually varied anatomic struc-
tures by creating the multicolored 3D model.
Principles of production
The first step in making prostheses through 3D 
printing is their design with CAM software. The 
second one is related to the generation of an STL 
file. Following by setting the system number of lay-
ers and the production time. The real printing pro-
cess follows, obtaining the final product.
Dentistry application
In the field of dentistry, 3D printing is used for the 
production of removable and non-removable pros-
thetic structures. With their help the defects of the 
tooth and the defects of the dentitions are restored. 
With the help of stereo lithography, single crowns 
or bridge prosthetic structures are produced from 
liquid polymers. Parts and whole removable den-
tures can also be made. Intraoral splints and sur-
gical dispensers can be produced by 3D printing. 
Recently, these technologies have been used as well 
to obtain laboratory and diagnostic models in the 
process of making prosthetic structures. (Fig. 2)
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their knowledge and rational application.
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